Psychological factors such as expected reward value can have strong effects on behavior. Although signals related to reward have been found in numerous brain regions, how these signals are used by the circuits that control action is unknown. A recent study suggests that neurons in the caudate nucleus of the basal ganglia could play a role in transforming expected reward into a spatially selective behavioral bias.
Psychological factors such as expected reward value can have strong effects on behavior. Although signals related to reward have been found in numerous brain regions, how these signals are used by the circuits that control action is unknown. A recent study suggests that neurons in the caudate nucleus of the basal ganglia could play a role in transforming expected reward into a spatially selective behavioral bias.
Poor Paris was asked to make a decision that even Zeus had avoided. Who was the most beautiful goddess: Hera, Athena or Aphrodite? Fearful and uncertain about how his decision would be received by the losers, he triedtactfully but unsuccessfully -to declare a three-way tie. Told to make a decision, Paris received assurances that there would be no reprisals and, even better, was offered rewards by the goddesses to try to influence him. Hera promised that if he picked her, he would become the King of Asia, as well as the richest man alive. Athena promised that Paris would be victorious in all battles, and that he would become the most handsome and wise man in the world. Aphrodite offered, simply, the beautiful Helen of Troy. It was no contest: Aphrodite's reward easily biased Paris' decision in her favor.
The fact that 'psychological' factors, including uncertainty and anticipated costs and benefits, biased the judgment of Paris and can affect similarly subjective decisions is to be expected. Perhaps more surprising is that these factors can also shape our ability to perform even mundane sensory-motor tasks, influencing how well and how quickly we perceive sensory stimuli and execute appropriate motor commands [1, 2] . However, as central as these influences are to both complex and simple behaviors, little is known about the underlying neural mechanisms. For example, despite a growing body of work identifying neural circuits that represent information related to reward in the context of sensory -motor tasks [3] , how these kinds of signals might influence behavior is a mystery. A recent study by Lauwereyns and colleagues has begun to shed light on this difficult issue [4] . The results describe neural signals in a region of the basal ganglia called the caudate nucleus that appear to relate anticipation of an uncertain reward with the preparation for a goal-directed eye movement.
Caudate responses correspond to an advance bias In their study, Lauwereyns and colleagues trained monkeys to perform a 'biased saccade task' (BST). On a given trial, the monkey fixated a central spot of light until a target (another spot of light) appeared to the left or to the right. Once the target appeared, the monkey made a saccadic eye movement to it as quickly as possible. Then came the crucial feature of the task: after correctly making the saccade, the monkey was rewarded (with a sound plus a drop of liquid) only if the target was in one of the two possible locations. The rewarded location was fixed in blocks of 20 consecutive trials, such that only correct leftward saccades were rewarded in one block, only correct rightward saccades were rewarded in the next block, and so on. This block-wise design meant that the monkey knew before the target appeared which location would lead to a reward but did not know in which location it would actually appear. Predictably, this asymmetrical reward schedule resulted in a predisposition to make an eye movement to the rewarded location, evident as shorter response times (the amount of time elapsed between the appearance of the target and the initiation of the eye movement) to that location.
To find the neural signals that might be responsible for generating these reward-related changes in response times, Lauwereyns and colleagues recorded activity in the caudate nucleus. As part of the basal ganglia, the caudate is thought to play a role in the control of movement and, in particular, appears to be involved in the generation of saccadic eye movements [5] . It is also one of several structures in the brain, along with other parts of the basal ganglia and several areas of cortex, that represent the anticipated availability or magnitude of a reward provided in the context of a behavioral task [3] . Indeed, several recent studies from Hikosaka's research group have indicated that caudate activity that anticipates a memory-guided saccade is sensitive to the contingency between the visual cue and the reward [6, 7] . They designed the BST to address how this reward-related activity might be used in the process of generating the saccade.
The activity of individual caudate neurons during the BST reflected the asymmetrical reward schedule. After selecting only neurons that showed a reliable increase in activity in the 1.5 seconds preceding target onset, they found that in , 75% of these neurons this increase tended to be associated with just one of the two position-reward contingencies. Specifically, 25 neurons responded more strongly when the rewarded target was in the hemifield contralateral to the recording site, whereas six neurons responded more strongly when the rewarded target was ipsilateral to the recording site. For the contralateralfavoring neurons, at least, the effect seemed to be robust, with differential activity appearing as much as 1.5 seconds 
